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7KH GDPDJH KDV RFFXUUHG RQ UHVLGHQWLDO KRXVHV EXLOW RQ H[SDQVLYH VRLOV 7KH ZHLJKW RI WKHZDOOV DQG URRI RI WKH KRXVHV LV
WUDQVIHUUHGRQWRSLOH IRXQGDWLRQV WKURXJKVXVSHQGHG WLHEHDPVDQGFROXPQV UHVSHFWLYHO\7KH W\SLFDOSLOHXVHG WR VXSSRUW WKH
KRXVHZDVFPLQGLDPHWHUDQGLWZDVSHQHWUDWHGLQWRWKHGHSWKRIFP7KHVODEVRUIORRUVZHUHUHVWHGRQWKHILOOV7KLV
VWXG\ZDVFRQGXFWHGWRGHWHUPLQHDOOSRWHQWLDOVRXUFHVWKDWLQLWLDWHGWKHVHWWOHPHQWDQGGDPDJHVWRWKHKRXVHV6LWHLQYHVWLJDWLRQ
WR HDFK DQG HYHU\ KRXVHV WKDW H[SHULHQFHG VHWWOHPHQW DQG GDPDJHVZDV FRQGXFWHG WR JDWKHU DQG LQYHQWRU\ WKH SDWWHUQ RI WKH
FUDFNVRUGDPDJHV7KHUHVXOWRIVLWHLQYHVWLJDWLRQVKRZHGWKDWWKHUHZHUHQRGDPDJHVLQGXFHGE\VZHOOLQJEXWWKHVHWWOHPHQWV
DQGFUDFNVZHUHWULJJHUHGE\VHWWOHPHQWLQVWHDG,WZDVDOVRQRWLFHGWKDWWKHVHWWOHPHQWRISLOHGIRXQGDWLRQVORFDWHGRQWKHDUHD
WKDW VXVFHSWLEOH WR WKH ZDWHU LQILOWUDWLRQ UHODWLYHO\ ODUJHU WKDQ WKRVH SLOHG IRXQGDWLRQ LQ WKH FRYHUHG DUHD 7KHUHIRUH LW ZDV
FRQFOXGHGWKDWEDVHGRQWKHDQDO\VLVWKHGDPDJHVZKLFKRFFXUUHGRQWKHUHVLGHQWLDORUGLQDU\KRXVHVZHUHPDLQO\FDXVHGE\WKH
VHWWOHPHQWRIWKHSLOHGIRXQGDWLRQVDQGWKHILOOVGXHWRWKHVRLOVRIWHQLQJ
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRI6&(6&0
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,QWURGXFWLRQ
7KHGHPDQGRIKRXVLQJLQXUEDQDUHDKDVEHHQLQFUHDVLQJLQWKHODVWIHZGHFDGHV$FFRUGLQJO\LWUHTXLUHVODUJH
DUHD RI ODQG IRU UHVLGHQWLDOV DQG LQIUDVWUXFWXUHV 6HYHUDO 5HDO HVWDWHV LQ 6XUDED\D WKH VHFRQG ODUJHVW FLW\ LQ
,QGRQHVLDKDYHEHHQH[SDQGLQJWRWKHDUHDVWKDWFRQVLVWRIH[SDQVLYHVRLOIRUPDWLRQ
7KHRUGLQDU\ORZULVHKRXVLQJZKLFKLVEXLOWRQH[SDQVLYHVRLOVUHTXLUHEHWWHUDQGPRUHFRPSUHKHQVLYHGHVLJQ
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GXHWRLWVVZHOODQGVKULQNEHKDYLRU7KHH[SDQVLYHVRLOZLOOVZHOOZKHQFRQWDFWZLWKZDWHUDQGVKULQNZKHQORVHLWV
PRLVWXUHFRQWHQW'XHWRVHDVRQDOFOLPDWHFKDQJHWKHPRLVWXUHFRQWHQWRIVRLODWWKHXSSHUOD\HUFKDQJHV7KHGHSWK
RIH[SDQVLYHVRLOWRZKLFKLWVPRLVWXUHFRQWHQWFKDQJHVSHULRGLFDOO\E\WKHVHDVRQDOFOLPDWHFKDQJHLVFDOOHGDFWLYH
]RQH>@%DVHGRQWKHVRLOLQYHVWLJDWLRQLQ6XUDED\D±,QGRQHVLDUHSRUWHGE\7HVWDQD(QJLQHHULQJWKHWKLFNQHVVRI
DFWLYH ]RQH LV DERXW P >@:KHQ WKHZHLJKW RI D VWUXFWXUH UHVWHG RQ WKH DFWLYH ]RQH LV OHVV WKDQ WKH VZHOOLQJ
SUHVVXUHRIVRLOWKHVWUXFWXUHZLOOKHDYHDQGPD\H[SHULHQFHGLIIHUHQWLDOGHIRUPDWLRQ
7KH FRQVLVWHQF\ RI H[SDQVLYH VRLOZLOO VRIWHQZKHQ LWVPRLVWXUH FRQWHQW LQFUHDVHV DQG KDUGHQZLWK ORVLQJ LWV
ZDWHUFRQWHQW,QWKHLUUHVHDUFKIRFXVLQJRQH[SDQVLYHVRLOLQ6XUDED\D±,QGRQHVLD7MDQGUDHWDO>@VWDWHGWKDWWKH
VHDVRQDOZHWWLQJDQGGU\LQJF\FOHVDIIHFWVWKHXQGUDLQHGVKHDUVWUHQJWKRIVRLOVDQGIXUWKHUPRUHLWKDVDQLPSDFWWR
WKHIULFWLRQFDSDFLW\DQGDGKHVLRQIDFWRURISLOHIRXQGDWLRQ
:HWWLQJEHKDYLRURIXQVDWXUDWHGVRLOV
7KHZHWWLQJLQGXFHG VRIWHQLQJEHKDYLRU RI WKH XQVDWXUDWHG H[SDQVLYH FOD\ LV FUXFLDO WR XQGHUVWDQGLQJ WKH UDLQ
LQGXFHGVHWWOHPHQWRIIRXQGDWLRQDQGSURJUHVVLYHVORSHIDLOXUHLQXQVDWXUDWHGRIH[SDQVLYHVRLOV
=KDQ HW DO >@ LQYHVWLJDWHG WKH VRIWHQLQJ FKDUDFWHULVWLFV RI XQVDWXUDWHG UHFRPSDFWHG DQG QDWXUDO VRLOV XVLQJ
VXFWLRQFRQWUROOHGWULD[LDOWHVWV,WZDVIRXQGWKDWWKHZHWWLQJSURFHVVIRUUHFRPSDFWHGVSHFLPHQJHQHUDOO\VKRZHG
GXFWLOHIDLOXUHZKLOHIRUWKHQDWXUDOVSHFLPHQVH[KLELWHGDEULWWOHIDLOXUHVLPLODUWRDKHDYLO\RYHUFRQVROLGDWHGVRLOV
ZKLFK LVFDXVHGE\ WKHFHPHQWDWLRQHIIHFWRI LURQDQGPDQJDQHVHR[LGHV ,WZDVDOVRVWDWHG WKDWGLODWLYHEHKDYLRU
GHYHORSHGRQO\IRUWKHQDWXUDOVSHFLPHQGXULQJZHWWLQJSURFHVV<HHWDO>@LGHQWLILHGWKDWWKHPDJQLWXGHRIVKHDU
GLODWLRQRIWKHXQVDWXUDWHGVSHFLPHQGHSHQGVRQWKHFRQILQLQJSUHVVXUHRUVXFWLRQLHWKHGLODWLRQGHFUHDVHVZLWKWKH
LQFUHDVH RI FRQILQLQJ SUHVVXUH DQG VXFWLRQ ,W LV DOVR PHQWLRQHG WKDW LQ ORZ VXFWLRQ VWDWH WKH FRKHVLRQ RI WKH
VSHFLPHQLQFUHDVHVOLQHDUO\ZLWKWKHDSSOLHGVXFWLRQ
8SRQZHWWLQJWKHIDLOXUHRIVRLOVSHFLPHQZDVLQGLFDWHGE\GHYHORSPHQWRIUDSLGVKHDUVWUDLQLQVRLOZKHQWKH
VXFWLRQZDVUHGXFHGWRFHUWDLQWKUHVKROGYDOXH$ORQJWKHZHWWLQJSDWKDQLQFUHDVHLQGHJUHHRIVDWXUDWLRQLVUHODWHG
WRWKHGHFUHDVLQJVXFWLRQLVDVVRFLDWHGZLWKWKHIORRGLQJRIVRLOYRLGVZLWKZDWHU$VDUHVXOWWKHQRUPDOIRUFHVDW
LQWHUSDUWLFOH FRQWDFWV GHFUHDVH WKHUHE\ UHGXFLQJ WKH RYHUDOO VWDELOLW\ RI VRLO VNHOHWRQ )URP WKH PDFURVFRSLF
YLHZSRLQWERWK\LHOGVWUHVVDQGVKHDUVWUHQJWKRIWKHVRLOVSHFLPHQGHFUHDVH:KHOHHUHWDO>@
$FFRUGLQJ WR0HOLQGD HW DO >@ DW WKH EHJLQQLQJ RI WKH LQILOWUDWLRQ SURFHVV WKH VRLO GHIRUPDWLRQZDV VPDOO EXW
PDWULFVXFWLRQGHFUHDVHGUDSLGO\:KHQIDLOXUHDSSURDFKHVVRLOGHIRUPDWLRQLQFUHDVHVVKDUSO\
7\SLFDORUGLQDU\KRXVHV
7KH W\SLFDO ORZ ULVH KRXVHV ZKLFK ZHUH VWXGLHG FRQVLVWHG RI EULFN ZDOOV FRQILQHG E\ UHLQIRUFHG FRQFUHWH
FROXPQVDQGEHDPV7KHZHLJKWRIWKHZDOOVZDVWUDQVIHUUHGRQWRSLOHIRXQGDWLRQVWKURXJKVXVSHQGHGEHDPZKLFK
ZDVVXSSRUWHGE\WKHSLOHV7KHIORRUZDVODLGRQWKHDSSUR[LPDWHO\FPWKLFNILOOPDWHULDO7KHVFKHPDWLFRIFURVV
VHFWLRQRIWKHKRXVHLVSUHVHQWHGRQ)LJ7\SLFDOGLDPHWHURISLOHIRXQGDWLRQZDVFPLQGLDPHWHUDQGLWZDV
SHQHWUDWHGLQWRWKHGHSWKRIFP)LJ
6RLOGDWD
6RLOSURILOHRIWKHKRXVLQJDUHDLVSUHVHQWHGRQ)LJ7KHVRLOIRUPDWLRQLVGRPLQDWHGE\XQVDWXUDWHGFOD\OD\HU
%DVHG RQ WKH VRLO LQYHVWLJDWLRQ UHSRUW FRQGXFWHG E\ 7HVWDQD (QJLQHHULQJ WKH H[LVWLQJ VRLO OD\HU FRQVLVWV RI
H[SDQVLYHVRLOZLWKWKHDFWLYH]RQHRIP)LJ7KHSURSHUWLHVRIVRLOLVSUHVHQWHGLQ7DEOH
7DEOH6RLO3URSHUWLHV
'HSWK
P &ODVVLILFDWLRQ
:F
 *V
ȖW
WP
'HJRIVDWXUDWLRQ
6 HR // 3/
&RKHVLRQ
NJFP
± &+        
± &+        
± &+        
± &+        
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)LJ6FKHPDWLFRIFURVVVHFWLRQ
)LJ7\SLFDOSLOHGIRXQGDWLRQ
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)LJ6RLOSURILOH
)LJ$FWLYH]RQH
 
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)LJ'LIIHUHQWLDOVHWWOHPHQWRIIORRU )LJ*DSEHWZHHQIORRUDQGZDOO
)LJ'LIIHUHQWLDOVHWWOHPHQWRIFDUSRUWVODE )LJ&UDFNDQGGLIIHUHQWLDOVHWWOHPHQWRIXQUHLQIRUFHGFDUSRUWVODE

)LJ'LDJRQDOFUDFNRQWKHZDOODQGFHLOLQJ

)LJ9HUWLFDOFUDFNVRQWKHEULFNZDOO
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 

)LJ3RRUGHWDLOLQJDWEHDPFROXPQMRLQW )LJ3RRUGHWDLOLQJRIEHDPFROXPQMRLQWDQGKRUL]RQWDOFUDFNV
RQWKHEULFNZDOO
5HVHDUFKPHWKRG
6LWH LQYHVWLJDWLRQZDV FRQGXFWHG WR LGHQWLI\ WDNH GRFXPHQWDWLRQRI FUDFNV DQG JDWKHU DGGLWLRQDO LQIRUPDWLRQ
IURP WKH RZQHUV 7KH REVHUYDWLRQ ZDV IRFXVHG RQ WKH FRQGLWLRQ RI WKH IORRUV SDWWHUQ RI FUDFNV RQ WKH ZDOOV
GHWDLOLQJRIMRLQWVDQGVRXUFHRIZDWHULQILOWUDWLRQWKDWSRWHQWLDOO\WULJJHUVKHDYLQJRUVRIWHQLQJRIVRLOV
,WZDVREVHUYHGYLVXDOO\WKDWVHWWOHPHQWRIWKHIORRURFFXUUHGLQVHYHUDODUHDVVXFKDVSUHVHQWHGLQ)LJDQG)LJ
 DQG WKH GLIIHUHQWLDO VHWWOHPHQW RI FDUSRUW VODEV DV SUHVHQWHG LQ )LJ  DQG )LJ  ,Q DGGLWLRQ WKHUHZHUH JDSV
EHWZHHQFHUDPLFIORRUDQGWKHILOO ,WZDVLQGLFDWHGE\HFKRRQVHYHUDODUHDVRIFHUDPLFIORRUZKHQWKHIORRUZDV
NQRFNHG,QJHQHUDOWKHUHZHUHQRLQGLFDWLRQRIGDPDJHWKDWLQLWLDWHGE\KHDYLQJRQWKHIORRUV
7KH GLDJRQDO FUDFNV RQ WKHZDOOV FDXVHG E\ WKH GLIIHUHQWLDO VHWWOHPHQW EHWZHHQ DGMDFHQW FROXPQVZKHUH WKH
VHWWOHPHQW RI RQH FROXPQ UHODWLYHO\ ODUJHU WKDQ WKDW RI DQRWKHU FROXPQ ,Q VHYHUDO ORFDWLRQV ZLGHU FUDFNV ZHUH
QRWLFHGRQWKHXSSHUSDUWRIWKHZDOODQGFRQWLQXHWRWKHFHLOLQJDVSUHVHQWHGLQ)LJ&UDFNZDVDOVRREVHUYHGRQ
WKHQHLJKERULQJZDOODIWHUWKHKRXVHZDVGHPROLVKHGDVSUHVHQWHGLQ)LJ
3RRUGHWDLOLQJRIEHDPFROXPQ MRLQWVZDVQRWLFHGRQ WKHQHLJKERULQJZDOODVSUHVHQWHG LQ)LJ+RUL]RQWDO
FUDFNZDVDOVRQRWLFHGRQWKHZDOOGXHWRWKHDEVHQFHRIFROXPQWRVXSSRUWEHDPDVSUHVHQWHGLQ)LJ7KHVHSRRU
MRLQWVGHILQLWHO\UHGXFHGWKHVWLIIQHVVRIWKHZDOOVZKHQLWH[SHULHQFHVGLIIHUHQWLDOVHWWOHPHQW
,PSRUWDQW LQIRUPDWLRQZDVQRWHGGXULQJVLWH LQYHVWLJDWLRQ,WZDVIRXQGWKDW WKHSHULPHWHUZDOOVZKLFKORFDWHGLQ
WKH ERUGHUOLQHZLWK RSHQ JURXQG H[SHULHQFHG UHODWLYHO\ ODUJHU VHWWOHPHQW WKDQ WKRVH ERUGHUHG E\ FRYHUHG JURXQG
QHLJKERULQJKRXVH
$QDO\VLV
%\ FRPELQLQJ DOO DYDLODEOH GDWD WKDW ZHUH FROOHFWHG GXULQJ VLWH REVHUYDWLRQ VXFK DV SDWWHUQ RI FUDFNV
FRQVWUXFWLRQGUDZLQJDQGDVEXLOWGUDZLQJRIWKHGDPDJHKRXVHVSRWHQWLDOIDFWRUVWKDWFRQWULEXWHWRWKHGDPDJHRI
WKHKRXVHVFDQEHVXPPDUL]HGDVIROORZV
6LWH REVHUYDWLRQ GDWD VKRZHG WKDW WKHUHZDV QR LQGLFDWLRQ RI GDPDJH RQ WKH KRXVHVZKLFKZDV WULJJHUHG E\
VZHOOLQJ RI VRLO $OO GDWD LQGLFDWHG WKDW WKH GDPDJH ZDV LQLWLDWHG E\ VHWWOHPHQW RU GLIIHUHQWLDO VHWWOHPHQW RI
IRXQGDWLRQDQGILOOLQJPDWHULDO7KHH[SDQVLYHVRLOORFDWHGLQWKHDFWLYH]RQHPLJKWH[SHULHQFHVZHOOLQJRUKHDYLQJ
GXHWRWKHSUHVHQFHRILQILOWUDWLRQZDWHUEXWLWZDVUHODWLYHO\VPDOOFRPSDUHGWRWKHVHWWOHPHQWRIWKHILOOPDWHULDO
7KHUHIRUHWKHUHZHUHQRLQGLFDWLRQRIFUDFNVGXHWRKHDYLQJRUVZHOOLQJRIVRLO
7KHWKLFNQHVVRIWKHILOOZDVUDQJLQJIURPPWRP0HDQZKLOHWKHOHQJWKRIWKHSLOHGIRXQGDWLRQZDVDERXW
P,QRWKHUZRUGVDOPRVWWKHHQWLUHOHQJWKRIWKHSLOHIRXQGDWLRQLVSHQHWUDWHGLQWRWKHDFWLYH]RQH,WPHDQVWKDW
EHDULQJFDSDFLW\RIWKHSLOHGIRXQGDWLRQLVYXOQHUDEOHWRWKHFKDQJLQJRIVKHDUVWUHQJWKRIVRLOGXHWRZHWWLQJGU\LQJ
RIVRLO OD\HU LQ WKHDFWLYH]RQH7KHVRIWHQLQJRIVRLO LQ WKHDFWLYH]RQHGXH WR LQILOWUDWLRQRIZDWHUGHILQLWHO\ZLOO
UHGXFH EHDULQJ FDSDFLW\ RI WKH SLOHG IRXQGDWLRQ &RQVHTXHQWO\ WKH SLOHG IRXQGDWLRQ ZLOO H[SHULHQFH VHWWOHPHQW
GXULQJZHWWLQJ
,QILOWUDWLRQRIWKHZDWHULQWRWKHDFWLYH]RQHLVWKHPDLQIDFWRUDIIHFWLQJWKHFKDQJHRIPRLVWXUHRIWKHH[SDQVLYH
VRLO7KHUHIRUHSHUPHDELOLW\RIWKHILOODQGWKHSRWHQWLDOVRXUFHRILQILOWUDWLRQZDWHUSOD\WKHYHU\LPSRUWDQWUROHLQ
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WULJJHULQJWKHGDPDJHRIWKHKRXVHV
7KHGDPDJHRIWKHKRXVHVZDVDOVRFRQWULEXWHGE\SRRUGHWDLOLQJRIMRLQWVEHWZHHQEHDPDQGFROXPQ7KHULJLGLW\
RI WKHEULFNZDOOZRXOGGHFUHDVHVLJQLILFDQWO\ZKHQ WKHTXDOLW\RI WKHFRQQHFWLRQEHWZHHQEHDPDQGFROXPQ WKDW
HQFDVHGWKHZDOOLVSRRU$VDUHVXOWVFUDFNVRQZLOOHDVLO\GHYHORSRQEULFNZDOOZKHQLWH[SHULHQFHVGLIIHUHQWLDO
VHWWOHPHQW
%DVHG RQ WKH DIRUHPHQWLRQHG IDFWV LW LV VDIH WR VWDWH WKDW WKH GDPDJH RI WKH KRXVHV PDLQO\ FDXVHG E\ VRLO
VRIWHQLQJUDWKHUWKDQVZHOOLQJRIVRLO
&RQFOXVLRQ
%DVHGRQWKHDYDLODEOHGDWDDQGDQDO\VLV LWFDQEHFRQFOXGHGWKDW WKHGDPDJHRI WKHKRXVHVLV LQLWLDWHGE\WKH
IROORZLQJIDFWRUV
7KHILOOVZHUHQRWFRPSDFWHGSURSHUO\DQGOHVVLPSHUPHDEOHVRLWH[SHULHQFHGUHODWLYHO\ODUJHVHWWOHPHQWZKHQ
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